We used the restriction endonuclease HaeIII to differentiate Neisseria gonorrhoeae from other Neisseria species and Branhamella catarrhalis. A total of 16 clinical isolates and four American Type Culture Collection strains of N. gonorrhoeae were resistant to HaeIII digestion, whereas 17 isolates and four American Type Culture Collection strains from eight different bacterial species were susceptible. This resistance was not caused by an enzyme inhibitor. We propose that protection of the HaeIII recognition sequence by methylation is the mechanism of resistance since N. gonorrhoeae DNA became susceptible to digestion when passed in Escherichia coli as part of a plasmid clone.
The identification of Neisseria gonorrhoeae from clinical specimens is routinely determined after culture. Since the organism is labile, specimens must be plated immediately on selective media or rapidly transported to a laboratory for processing. After growth for a minimum of 24 h, the organism can be identified by a series of biochemical or antigenic tests (1, 5) . Several biochemical kits and monoclonal as well as polyclonal antibodies are available commercially for identifying N. gonorrhoeae. Although these methods generally work very well, there are many cases where the organism fails to grow or the carbohydrate utilization and antigenic tests are incorrect (1, 5, 6, 18, 20) .
In an effort to identify N. gonorrhoeae genotypically, Janik et al. (7) have described a genetic transformation assay that does not require bacterial growth. It was initially thought that this test could be performed with mixed cultures as well as with material obtained from cervical or urethral swabs since homologous DNA is required by N. gonorrhoeae auxotrophs for transformation. However, Butler and Knight (3) have shown that most Neisseria meningitidis isolates also transform the recipient cultures. By combining genetic transformation with aminopeptidase reactivity, Butler jig of bovine pancreatic RNase (Sigma Chemical Co.) was added to the solution and incubated at 37°C for 1 h. The solution was again extracted with chloroform-isoamyl alcohol and centrifuged as described above. The aqueous layer was mixed with 3 volumes of alcohol and left on dry ice for 30 min before centrifugation (13,000 x g for 15 min). The pellet was resuspended in 200 ptl of 1 x SSC, and the ethanol precipitation was repeated twice. The final pellet was solubilized in 0.1 x SSC, and the DNA concentration was determined by the absorbance at 260 nm.
Digestion with HaeIII. All restriction endonucleases, 4X174 DNA cut with HaeIII, and bacteriophage X DNA cut with HindIll were products of New England Biolabs. Buffers and incubation conditions recommended by the manufacturer were strictly followed for each enzyme. NgoII was not used as it is not available commercially. Reaction The entire volume of each digestion mixture was placed into a slot on a 1% horizontal agarose gel (type II; Sigma Chemical Co.) containing 40 mM Tris-base, 5 mM sodium acetate (pH 8.5), and 1 mM EDTA. The electrolyte consisted of the same buffer with 0.5 p.g of ethidium bromide added per ml. The gel was subjected to electrophoresis for 16 h at 40 V. A rapid alternative method was to use a Trisborate buffer (pH 8.3; 89 mM Tris-base, 89 mM boric acid, 2.5 mM disodium EDTA) both in the gel and as an electrolyte. Under these conditions, electrophoresis for 1 h at 90 to 100 V and 75 to 90 mA was sufficient to make restriction patterns visible. The gels were photographed under shortwavelength UV light (Chromato-Vue Transilluminator model C-61; Ultra-Violet Products, Inc.) by using a Polaroid MP-4 Land camera with a red filter and Polaroid type 57 film.
Cloning of N. gonorrhoeae AluI restriction fragments. An AluI restriction digest of total cellular DNA obtained from N. gonorrhoeae was ligated to synthetic BamHI linkers (11, 12) with T4 DNA ligase (11) . These fragments were then ligated into linear pBR322 at the BamHI restriction site with T4 DNA ligase. The reconstructed plasmids were then used to transform a plasmid and restriction endonuclease-free strain of E. coli (LE392) by the CaCl2 method (10). Transformants were selected on ampicillin agar (25 pug/ml), and clones with polynucleotide inserts were identified by inability to grow on agar containing tetracycline (10 ,ug/ml).
Several of the tetracycline-susceptible colonies were analyzed for insert size by the minilysate restriction digest method of Birnboim and Doly (2) . Plasmids containing inserts of 900 to 1,500 base pairs (bp) were isolated from several of the colonies by isopynic centrifugation on cesium chloride. Two of these plasmids were digested with HaeIII. The restriction digests were then subjected to agarose gel electrophoresis to determine whether the inserts were susceptible to digestion (see Fig. 4 ).
Nucleic acid hybridization. An N. gonorrhoeae-coded insert of 900 bp was cut from the cloning vector pBR322 with BamHI and labeled with [32P]dCTP by using T4 DNA polymerase (P-L Biochemicals, Inc.). The insert was separated from the plasmids by electrophoresis on a 1% lowmelting-point agarose gel (Bio-Rad Laboratories) and recovered from the melted gel by phenol extraction (11) . DNAs (0.5 pig) from seven different N. gonorrhoeae isolates were spotted on a sheet of nitrocellulose with a Minifold II slot blotter (Schleicher & Schuell, Inc.). The DNAs were baked on the nitrocellulose and prehybridized by the procedure of Thomas (19) . The 32P-labeled probe was then added to the nitrocellulose sheet and hybridized at 42°C for 20 h (19) . The nitrocellulose sheet was washed to eliminate unhybridized label and placed in a film cassette with Kodak X-Omat AR film and a Dupont Cronex intensifying screen for 16 h. RESULTS DNAs from eight Neisseria species and B. catarrhalis were incubated with HaeIII and examined by agarose gel electrophoresis to determine the susceptibilities of these different species to the restriction endonuclease. All of the DNAs except that from N. gonorrhoeae were digested with HaeIII (Fig. 1) . Table 1 shows the different organisms studied by this method. All 16 N. gonorrhoeae isolates and four ATCC strains were resistant to HaeIII digestion, whereas all of the remaining Neisseria species and B. catarrhalis were cleaved.
To determine whether this resistance to HaeIII digestion was caused by an inhibitor contained in N. gonorrhoeae DNA, mixing experiments were performed. Before incubation with HaeIII, N. gonorrhoeae DNA was separately mixed with DNAs from several other organisms. DNA was hydrolyzed in spite of the presence of N. gonorrhoeae DNA (Fig. 2) , thus giving evidence that an inhibitor was not present. N. gonorrhoeae DNA was readily digested by several other restriction endonucleases, further demonstrating that inhibitors to these enzymes were not present (Fig. 3) . The HaeIII restriction patterns of pBR322 and two pBR322 plasmids with N. gonorrhoeae DNA inserts of 900 and 1,950 bp are shown in Fig. 4 The 32P-labeled, 900-bp DNA probe clearly hybridized to all seven N. gonorrhoeae DNA samples on the nitrocellulose sheet. The hybridization of the cloned probe to the samples on the nitrocellulose is strong evidence that the cloned insert originated from N. gonorrhoeae; however, the intention was only to confirm that the cloned DNA was from N. gonorrhoeae, not to discuss identification of organisms by nucleic acid hybridization. The characterization of cloned N. gonorrhoeae fragments for use as hybridization probes will be presented in greater detail in a subsequent manuscript. Although this method for N. gonorrhoeae identification could be useful in certain circumstances, it is similar to many standard microbiological methods since it is relatively slow and since the organisms must be grown. Our goal is to identify N. gonorrhoeae-specific fragments from the AluIcloned library. We will then have access to large amounts of species-specific DNA which can be labeled with [32P]dNTP or biotinylated dUTP (9) and used as hybridization probes directly on clinical samples.
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